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Description 

This invention relates to intrauterine devices, and more particularly to an improved intrauterine 
device providing a contraceptive, anti-fibrinoiytic, and anti-proteolytic action when inserted in the 
5 uterus. 

Many forms and configurations of intrauterine devices designed to prevent conception in the 
female have heretofore beein utilized. Such devices have been provided in a variety of shapes, such as 
the "T" device shown in U.S. Patent 3,533,406, the Loop, such as shown in Patent 3,200,81 5, a "Y" 
configuration, generally termed a "Ypsilon" configuration a ring or modified ring such as the Ota ring, 

10 and many modifications thereto, including flat, leaf-like members between various segments of the 
intrauterine device. Such intrauterine devices which were not provided with any medications 
associated therewith depended upon their presence in the uterus to prevent conception. 

Further, other intrauterine devices (lUDs) have incorporated a controlled release rate medication 
or drug therein to further aid the anticonceptive action thereof. Such medicated lUDs have generally 

16 employed copper or progesterone as the contraceptive or antifertility agent. However, it has been found 
that copper-releasing intrauterine devices, as well as non-medicated intrauterine devices still resulted 
in pain and cramping to the wearer, as well as metrorrhagia and menorrhagia. Consequently, the 
excessive uterine hemorrage, with or without pain, continues to be a leading cause for this type of intra- 
uterine device removal. The progesterone-releasing intrauterine devices are associated with 

20 significantly less bleeding than other devices but they appear to be associated with a serious 
complication apparently produced by the release of progesterone. This complication is ectopic 
pregnancy. 

Nevertheless, the general convenience and safety of intrauterine devices continues to give hope 
that the IUD may one day provide an ideal method for worldwide population control, since it has been 

2S found, statistically, that intrauterine devices can provide effective contraception in a 98 — 99% range of 
effectivity, they do not require conscious effort, are less subject to human failings than any other type of 
contraceptive, their antifertility effect is completely reversible, they have minimal, if any systemic effect 
and their effect is confined essentially to the uterus. However, it is believed that even greater anti- 
fertility effect can be achieved by utilizing other anticonceptic agents with an IUD, which agents do not 

30 have the serious detrimental side effects noted above. 

Consequently, there has been a need for improved medicate intrauterine devices providing greater 
antifertility effect and in which the side effects of pain, metrorrhagia and/or menorrhagi are reduced or 
eliminated, and which are not associated with other serious side effects such as ectopic pregnancy. 
While the inflammatory response of the endometrium to intrauterine devices has heretofore been 

35 known, I have discovered that the chronic response of the endometrium to long-term intrauterine 
device exposure is more a humoral type of reaction (accompanied by increased vascular permeability 
with edema and interstitial hemorrhage) than the Immunologic or cellular type of response 
(accompanied by infiltration of immune complexes or of leukocytes, such as plasma cells or neutro- 
phils). However, I have found that there are defects in small endometrial vessels which suggest damage 

40 caused by mechanical distortion of the uterine tissues. The defects generally lack hemostatic plugs of 
platelets and/or fibrin. Further, there is evidence that fibrinolysis is activated in the uterus in response to 
the presence of an intrauterine device. This activation could result in blockage of normal hemostatic 
reaction at several levels in the coagulation system. Further, it may initiate, aid, or aggravate humoral 
inflammation by any one or all of the following mechanisms: 

45 1. Activation of the complement system and histamine release; 

2. Activation of prekallikrein; and 

3. Release of fibrin degradation fragments. 

. Histamine can cause vascular dilation and increase vascular permeability. Kallikrein (activated 
prekallikrein) releases bradykinin which can have an effect similar to histamine and may also cause 

so cramping and pain. Fibrin degradation fragments may enhance the vascular effects of histamine and 
bradykinin. Combined with distortion of the endometrium caused by myometrial contractility around 
the relatively inelastic or unyielding IUD, which may also be associated with increased prostaglandin 
synthesis and release, it may be predicted that excessive bleeding from leaky or broken vessels will 
occur. For these reasons, incorporation into medicated IUD devices of potent inhibitors of plasminogen 

55 activation and plasmin activity (fibrinolytic activity for the purposes of intrauterine release over an 

r extended time period can provide an alleviation of the aforesaid undesired effects. 

It has also heretofore been found that IUD associated uterine hemmorhage can be alleviated by 
the systemic (oral) intake of the fibrinolytic Inhibitors epsilon aminocaproic acid (EMC A) and tranexamic 
acid. I have also demonstrated that an EACA loaded IUD Inserted into the uterus of rhesus monkeys 

60 provides an ameliorative effect on menstra! blood loss, and there was no apparent systemic effect by 
such medicated devices on fibrinolytic activity in these animals. However, neither EACA nor tranexamic 
acid would apear to be satisfactory agents for long-term intrauterine medication. First, they are not 
highly potent anti-fibrinolytic agents and would have to be delivered at a rather high rate into the 
uterine cavity. Thus, a drug loaded IUD would become exhausted of its medication in a short period of 

65 time, or would require an unacceptably large size of device. In addition, EACA and tranexamic acid are 
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small molecules which are highly diffusible and water soluble. Therefore, intrauterine release thereof 
from a medicated intrauterine device at a steady, constant rate is difficult to control and effective 
concentrations inside the uterus difficult to maintain. Consequently, inhibitor concentrations of either 
EACA and tranexamic acid of between 1 x 10" 3 and 1 x 10" 4 Mol/liter, which is the concentration of 
5 these drugs required to be effective, respectively, over a prolonged period of time is generally not 
achievable considering the amount of medication which is feasible to load into an IUD and considering 
the diffusion and solubility properties of these compounds and the rate of water turnover inside the 
uterus. 

While there heretofore has been some indication that certain compounds used for treatment of 

w protozoal, bacterial and fungal infections may have anti-fibrinolytic properties there has not heretofore 
been any indication of anti-fertility action of these compounds added to an intrauterine device. These 
compounds may be generally defined as the aromatic amidines, and in particular, the aromatic 
diamidines. However, heretofore, it has not been specifically recognized that their anti-fibrinolytic 
action Inside the uterus can alleviate the metrorrhagia and menorrhagia. Further, even though such 

is metrorrhagia and monorrhagia may be alieviated, the pain and cramps associated with intrauterine 
devices could still remain a major drawback to effective extensive use of medicated intrauterine devices 
as a population control technique. 

Additionally, in many prior art lUDs, expulsion thereof is a somewhat frequent occurrence. Such 
undesired expulsion is another drawback of prior art lUDs. 

20 Consequently, there has long been a need for a medicated intraterine device which not only 
enhances the anti-fertility action of the IUD but also provides reduction or elimination of metrorrhagia 
or menorrhagia for an extended period of time, as well as decreasing the pain and cramps associated 
with wearing an intrauterine device, as well as decreasing the tendency of expulsion thereof. 

I have discovered that the structure associated with the use of the amidines such as the aromatic 

25 and non-aromatic monoamidines and diamidines for utilization in connection with an IUD may provide 
the above desiderata. I have also discovered that the guanidines, such as aromatic monoguanidme, 
aromatic diguanidines, non-aromatic monoguanidines and non-aromatic diguanidines also may provide 
the above desiderata. 

Contraceptive effects of certain guanidine and anidine compounds and groups of compounds are 
30 disclosed in: 

"CHEMICAL ABSTRACTS" Vol. 74, abstract No. 74827z, 
"UNLISTED DRUGS", Vol. 24, page 57, abstract a 
and "UNLISTED DRUGS", Vol. 24, page 53, abstract c. 

"DIE PHARMAZIE", Vol. 25, pages 551—554 and Vol. 28 pages 293—6 disclose antiproteolytic 
35 properties of guanidine and amidine derivatives. 
FR— A— 2 250 520 

an d US A 4 144 317 disclose intrauterine devices which controllably release contraceptive 

agents. 

Accordingly, it is an object of the present invention to provide an improved intrauterine device. 
40 According to the present invention I provide a medicated intrauterine device of the type insertable 
in the uterus said device having a controlled rate of release of said medicament and comprising a body 
member at least a portion of which comprises a polymer matrix incorporating said medicament charac- 
terised in that the medicament is a drug comprising an amidine and/or a guanidine or an ester or salt 
thereof which is capable of exhibiting an anti-proteolytic, an anti-fibrinolytic and anti-conceptive effect 
45 when released at said controlled rate. 

The controlled rate is preferably 50 to 200 ,ug per day. 
Preferably, the drug comprises: 

(a) an amidine; 

(b) a mixture of an amidine and a guanidine; 

so (c) a mixture of more than one amidine and a guanidine; 

(d) a mixture of an amidine and more than one guanidine; 

(e) a mixture of more than one amidine and more than one guanidine: 

(f) a guanidine; and 

(g) a mixture of more than one guanidine. 

55 The anti-preoteolytic action and, in particular, the anti-fibrinolytic action of the aromatic 
monoamidines, aromatic diamidines and non-aromatic diamidines can provide a reduction in metrorr- 
hagia and menorrhagia because of the particular characteristics associated with the reaction of the 
endometrium and/or the fluid of the uterus to the presence of an intrauterine device. Further, it is 
believed that inhibition of other proteolytic systems in the endometrium and/or muscle wall of the 

60 uterus can reduce and/or eliminate the pain and cramps associated with wearing an intrauterine device, 
as well as minimizing the risk of expulsion thereof. The amidines and, in particular the aromatic mono- 
amidines, aromatic diamidines, and non-aromatic diamidines, have been found to possess the desired 
properties, due to the antiflbrinolytic and other antiproteolytic effect thereof, to reduce or eliminate 
metrorrhagia and/or menorrhagia. 

65 Additionally, I have discovered that there is a surprising and unexpected result in utilization of 
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aromatic diamidines with intrauterine devices in that they may enhance the anti-fertility effect of the 
IUD. That is, they may cause a greater contraceptive effect than has heretofore been obtainable with 
prior art lUDs of either the plain or medicated type. This unexpected result, it is believed, is achieved by 
the mechanism of the aromatic diamidine acting upon the fertilized egg or the blastocyst (preimplan- 

5 tation embryo) to cause it to degenerate. The aromatic diamidine could, in addition, act on the sperm to 
either kill or render them ineffective in fertilization. 

I have also discovered that the guanidines, in addition to the amidines, have such properties and, 
it is believed, may have even more potent effects. 

Thus, I have discovered that there is a surprising and unexpected result in utilization of guanidines 

io with intrauterine devices in that they may decrease IUD induced uterine bleeding and enhance the anti- 
fertility effect of the IUD by providing an anti-proteolytic and, particularly, an anti-fib rinolytic action in 
the uterus. Each treated IUD, therefore, may additionally cause a greater contraceptive effect than has 
heretofore been obtainable with the above-mentioned prior art lUDs of either the plain or medicated 
type. This unexpected result it is believed, is achieved by the mechanism of the guanidine acting upon 

•15 the fertilized egg or the blastocyst (preimplantation embryo) to cause it to degenerate. The guanidine 
could, in addition act on the sperm to either kill or render them ineffective in fertilization. 

Further it is believed, that certain anti-proteolytic action of the aromatic diamidines and 
guanidines could reduce or eliminate the pain and cramps often associated with wearing an IUD. 
The body member may be of any desired shape or configuration of an intrauterine device, such as 

20 those heretofore utilized, or any other suitable configuration. A drug which may be one or more drugs 
selected from the class consisting or aromatic monoamidines, aromatic diamidines and non-aromatic 
diamidines or a drug which may be one or more drugs selected from the class consisting of aromatic 
monoguanidines, aromatic diguanidines, non-aromatic monoguanidines and non-aromatic diguanidines 
or a mixture of one or more guanidines with one or more amidines, is provided with the body member in 

25 such a fashion that its release rate over an extended period of time is controlled within predetermined 
limits. As utilised herein, the term "drug" refers to either a single one of the above-mentioned amidines 
or a mixture of more than one of the amidines, or a single one of the above-mentioned guanidines or a 
mixture of more than one of the gunaidines, or mixture of one or more of the amidines as set forth 
above with the guanidine. The body member of the intrauterine device may be a polymer matrix 

30 fabricated in any of the above-mentioned shapes or configurations from, for example, polyethylene, and 
the drug may, in this embodiment, be a simple mixture with the polymer matrix. The shape, charge, and 
other characteristics such as hydrophobic!*/ of the molecule of the drug, as well as the characteristics 
of the polymer matrix of the body member can be adjusted to determine the rate of drug release from 
the device when placed within the uterus to achieve a desired rate of emission of the drug over a 

35 predetermined time period by known techniques. 

In another embodiment of the present invention, the drug is provided as a biodegradable polymer 
or copolymer with for example, another amidine, guanidine and/or epsilan aminocaproic acid, and 
mixed with the supporting polymer matrix of the body member. 

In yet another embodiment of the present invention, the drug may be provided in a biodegradable 

40 polymer or copolymer, and bonded covalently or non-covalently to the polymer matrix of the device 
either within or on the surface of the polymer matrix of the body member. 

Additionally, In yet other embodiments of the present invention, the above-mentioned 
embodiments may be combined with a surface coating on the body member wherein the surface 
coating comprises a biodegradable cross-linked polymer or copolymer of the drug bonded covalently to 

45 the surface. Such embodiments may provide a soft hydrogel coating which enhances the tolerance of 
the walls of the uterus to enhance the retention of the medicated intrauterine device in the uterus 
during the time period soon after insertion. It has been found that the undesired expulsion often occurs 
during this time period. 

In yet another embodiment of the present invention which may be combined with any of the 
so above embodiments, a coating is provided on some or all of the surfaces of the body member. The 
coating may be covalently bonded to the surface of the body member and consists of a non-biodegrad- 
able monomer, dimer, oligomer, or cross-linked polymer of the drug. Such embodiment provides a 
prolonged surface effect for reducing deleterious effects on the uterine wall, as well as providing the 
desired prolonged release of the drug from the body member. The bleeding of the endometrium in 
55 contact with the intrauterine device is at the surface of the endometrium. The inhibition of plasminogen 
activator and plasmin by solid phase enzyme inhibitors such as the surface linked drugs described in 
this paragraph constantly during the duration of wearing of the intrauterine device could lead to a 
lessening of the bleeding at the interface between the endometrium and the intrauterine device. 
In another embodiment of the present invention, the surface of the body member of any one of 
60 the above-defined embodiments may be partially covered by metallic copper to provide additional anti- 
conceptive action for the device. 

The drug may be utilised either in its base form, or as certain esters such as isethionate, or as 
certain salts, such as hydrochloride or phosphate, depending upon the degree of solubility desired in the 
uterine fluid for control of release rate and tissue uptake of the drug, as well as enhancing the effective- 
's ness of the particular compound employed. 
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In those embodiments of the present invention wherein a drug is provided as a coating on the 
surface of the IUD # the body member of the IUD may also incorporate a drug according to the principles 
of the present invention mixed therewith or the drug may be provided only In the coating. In those 
embodiments wherein a drug is provided as a coating on the surface of the IUD and a drug is also 
5 incorporated in the body member, the drug of the coating may be the same as the drug in the body 
member or they may be different drugs. 

Reference is now made to the accompanying drawings wherein similar reference characters refer 
to similar elemets throughout and in which: 

Figure 1 illustrates one embodiment of an intrauterine device useful in the practice of the present 
io invention; 

Figure 2 illustrates another embodiment of an intrauterine device useful in the practice of the 
present invention; 

Figure 3 illustrates another embodiment of an intrauterine device useful in the practice of the 
present invention; 

16 Figure 4 illustrates another embodiment of an intrauterine device useful in the practice of the 
present invention; and 

Figure 5 illustrates another embodiment of an intrauterine device useful In the practice of the 
present invention. 

As noted above, the present invention is a medicated intraterine device wherein a preselected 
20 drug is provided with the body member of the intrauterine device. As utilised herein and in the 
appended cairns, the term "drug" refers to one or a mixture of more than one of a preselected 
compound. The preselected compounds of the present invention are the amidines and in particular the 
aromatic monoamidines, aromatic diamidines, and non-aromatic diamidines and the guanidines and in 
particular the aromatic monoguanidines, the aromatic diguanidines, and non-aromatic mono- 
2s guanidines, and the non-aromatic diguanidines. 

The aromatic amidines may be an aromatic monoamidine of the general formula; 



30 



^NH 
X NhL 



35 



wherein: ■ 

R is a carbon chain or an aromatic group or an aromatic group with or without other elements, or, 
as preferred for utilization in the invention herein, an aromatic diamidine of the general formula: 



40 



(para) \2rl/ VZLf (para) 



in which each amidlne group 



45 



50 



65 



NH 



may be substituted in either a meta or para position with respect to R v 
wherein: 

is generally a carbon chain with or without ether bonds to the benzene rings; 
R 2 and R 3 can be hydrogen, chlorine, bromine, iodine, hydroxyl group, aikyl, or other group; and 




represents the benzene ring. 
*> The aromatic guanidines may be an aromatic monoguanidine of the general formula: 

NH 

es > ' ^NH, 



R-^Q^-NH-' 
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wherein: 

R is a carbon chain with or without other elements (such as hydrogen, nitrogen, oxygen, sulfer, 
etc.); an aromatic group (such as benzene) with or without additional carbons, carbon chains, and other 
elements; a cyclic non-aromatic group (such as cyclohexane) with or without additional carbons, 
5 carbon chains, and other elements; or any of the above in combination; and 




10 represents the benzene ring. 

As preferred for utilization In the Invention herein, there may be utilized an aromatic diguanidine 
of the general formula: 



15 



20 

in which each guanidine group: 

25 



(meta) ^NH 




(para) 




NH 

( — NH — ) 

30 may be substituted in either a meta or para position with respect to R v and wherein: 

R, is generally a hydrocarbon chain with or without ether or ester bonds to the benzene rings; 
R 2 and R 3 can be hydrogen, chlorine, bromine, iodine, hydroxy! group, alkyi, or other group; and 

35 

represents the benzene ring. 

Table I below lists particular aromatic diamidines useful in the practice of the present invention. 

It is understood that the series of examples of aromatic diamidines in Table I, below will also 
40 exemplify the aromatic diguanidines in every respect except that for the latter class of compounds 
guanidino groups: 

NH 

45 (— NH— ) 

^NHj 

are substituted for amidino groups: 

50 

NH 

55 NH 2 

Two examples of aromatic monoguanidines are the following 

*NH 



60 „ ^ \\ ^ 

NH 2 



CH 3 CH 2 - O 3b -^Q^- NH -< 



65 ethyl-p-guanidlnobenzoate and 
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NH 2 



p-nitrophenyl-p'-gunaidinobenzoate (commonly named NPGB). 
Two examples of aromatic diguanidines are the following: 



H 2 N X N 1 NH, 

IS 



P-guanidinophenyl-p'-guanidinobenzoate and 

Br Br 



^C-NH-yQV-0-CH 2 CH 2 CH 2 -0 "U^)— NH-C 
H 0 N > ' * f NH C 

25 1 ,3-bis(2-bromo-4-guanidinophenoxy)propane, 



{This last compound is analogous to dibromopropamidine (Table I) except that it Is a diguanidine 
rather than a diamidine by virtue of the two guanidino groups: 

NH 

NH 2 

35 at both extremities of the molecule in place of the two amidino groups: 

NH 

v 

40 \ 

NH 2 

This diguanidine is assigned a chemical name in this application rather than a common or trivial name 
(such as "dibromopropaguanidine") because the compound and its analogs are not in common use and 
45 have not been previously given common names in the scientific literature.}. 

The non-aromatic guanidines may be a non-aromatic monoguanidine of the general formula: 

NH 

so R— NH — C 

\ 

NH 2 

wherein R may represent a carbon chain with or without other elements (such as hydrogen, nitrogen 
55 oxygen, sulfur, etc.); a cyclic non-aromatic group (such as cyclohexane) with or without additional 
carbons, carbon chains, and other elements; or any of the above in combination. 

As preferred for utilization in the invention herein, there may be utilized a non-aromatic 
diguanidine of the general formula: 



60 



HN NH 



C— NH— R— NH— C 

H 2 N // ' ^ NH 2 

65 
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R may represent a carbon chain with or without other elements (such as hydrogen, nitrogen, oxygen, 
sulfur, etc.); a cyclic aromatic group (such as cyclohexane) with or without additional carbons, carbon 
chains, and other elements; or any of the above in combination. 

An example of a non-aromatic monoguanidine is the following: 



NH-C 



NH 



to 



NHL 



guanidinocyclohexane. 

An example of a non-aromatic diguanidine is the following: 



15 



20 



25 



HN 



H 2 N 



> 



,C-NH-CH = CH 



CH = CH-NH-C, 



1,4-di(2-guanidinovinyl)cyclohexane. 
In the above, 



represents cyclohexane. 



o 



\ 



NH 



NH- 



30 



TABLE I 
AROMATIC DIAMIDINES 





Drug Name 


R,. Carbon Chain 


R 2 


R 3 


Relative 
Potency. 


35 














Dibromopropamidine 


C 3 H 6 


Br 


Br 


1.0 




Phenamidine 




H 


H 


0.2 


40 


Octamidine 




H 


H 


2.6 




m-Pentamidine 


C 5 H 10 


H 


H 


0.6 




Hexamidine 


C 6 H 12 


H 


H 


1.6 


45 












Dichlorohexamidine 




CI 


CI 


1.9 




Pentamidine 


C S H 10 


H 


H 


2.4 


50 


Monoiodohexamidine 


C 6 H 12 


I 


H 


4.4 




Dibromopentamidine 


C 5 H 10 


Br 


Br 


3.6 




Propamidine 


C 3 H e 


H 


H 


1.2 


55 














Heptamidine 


C 7 H 14 


H 


H 


1.9 




Diiodopentamidine 


C 3 H 10 


I 


I 


6.8 


60 


Diiodohexamidine 




I 


I 


7.5 




Budamidine 


C 4 H 8 


H 


H 






Monochloropropamidine 


C 3 H 6 


CI 


H 
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TABLE I (Continued) 
AROMATIC DIAM1DINES 



0 




R t Carbon Chain 


R 2 


R 3 




Monochlorobutamidine 


C 4 H 8 


Ul 


u 
n 


to 


Monochloropentamidine 






n 




Monochlorohexamidine 


C 6 H 12 


CI 


H 


15 


Monochloroheptamidine 


u 7 n 14 




u 
n 


Monochloroctamidine 




UI 


n 




Monochlorononamidine 


C 9 H ia 


CI 


H 


20 


Monobromopropamidine 


C 3 H 6 


Br 


H 




Monobromofutamidine 




Br 


H 


25 


Monobro mo pentamidine 
Monobromohexamidine 


C 5 H 10 

C 6 H 12 


Br 
Br 


H 

11 
n 




Monobromoheptamidine 


C 7 H 14 


Br 


H 


30 


Monobromoctamidine 


W M ia 


Br 


H 




Monobromononamidine 




Br 


H 


35 


Monoiodopropamidine 






u 

n 


Monoiodobutamidine 






H 




Monoiodopentamidine 






H 

n 


An 


Monoiodohexamidine 


r h 




H 




Monoiodoheptamidine 


u 7 h 14 




u 
n 


45 


Monoiodoctamidine 
Monoiodononamidine 


f* u 

U 8 M 16 




U 
n 

u 

n 




DIchloropropamidine 


U 3 n 6 


CI 


CI 


50 


Dichiorobutamidine 


C 4 H 8 


CI 


CI 




Dichloropentamidine 




CI 


CI 


55 


Dichlorohexamidine 


C 6 H 12 


CI 


CI 


Dichloroheptamidine 


C 7 H 14 


CI 


CI 




Dichloroctamidine 




CI 


CI 


60 


Dichlorononamidine 


CgH 13 


CI 


CI 




Dibromopropamidine 
(already listed) 


C 3 H 6 


Br 


Br 


65 


Dibromobutamidine 


C 4 H 8 


Br 


Br 



Relative 
Potency 
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TABLE I (Continued) 
AROMATIC DIAMIDINES 





Drug Name 


Carbon Chain 


R 2 


R 3 




Dibromopentamidine 


C 5 H 10 


Br 


Br 


to 


Dibromohexamidine 




Br 


Br 




Dibromoheptamidine 


C 7 H 14 


Br 


Br 


15 


Dibromoctamidine 


C 8 H ie 


Br 


Br 


Dibromononamidine 
Duodopropamidine 


C 9 H 18 
C 3 H 6 


Br 
' 


Br 

1 


20 


Diiodobutamidine 
Diiodopentamidine 


C 4 H 8 
C 5 H 10 


1 
1 


1 
1 


25 


Diiodohexamidine 


C B H 12 


1 


1 


Diiodoheptamidine 
Diiodooctamidine 


C 7 H 14 

C 8 H 16 


' 
1 


1 
1 


30 


Diiodononamidine 


C 9 H 18 


1 


1 




Monochloromonobromopropamidine 


C 3 H 6 


CI 


Br 


35 


Monochloromonobromobutamidine 


C 4 H 8 


CI 


Br 


Monochloromonobromopentamidine 


C 5 H 10 


CI 


Br 




Monochloromonobromohexamidine 


C 6 H 12 


CI 


Br 


40 


Monochloromonobromoheptamidine 


C 7 H 14 


CI 


Br 




Monochloromonobromooctamidine 




CI 


Br 




Monochloromonobromononamidine 


C 9 H 18 


CI 


Br 


Monochloromonoiodopropamidine 


C 3 H 6 


CI 


1 




Monochloromonoiodobutamidine 


C 4 H 8 


CI 


1 


50 


Monochloromonoidopentamidine 


C 5 H 10 


CI 


1 




Monochloromonoiodohexamidine 


C 6 H 12 


CI 




55 


Monochloromonoiidoheptamidine 


C 7 H 14 


CI 




Monochloromonolodooctamidine 




CI 






Monochloromonoiodononamidine 


C 9 H 18 


CI 




60 


Monobromomonoiodopropamidine 


C 3 H 6 


Br 






Monobromomonoiodobutamidine 


C 4 H 8 


Br 






Monobromomonoiodopentamidine 


C 5 H 10 


Br 





Relative 
Potency 



65 



10 
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TABLE I (Continued) 












AROMATIC DIAMIDINES 








5 










neiauve 




Drug Name 


R, Carbon Chain 


R 2 




Potency 




Monobromomonoiodohexamidine 


C 6 H 12 


Br 


I 




10 


Monobromomonoiodoheptamidine 


C 7 H 14 


Br 


I 






MonobromomonoiodooctamidinB 


C 8 H 16 


Br 


I 




1 c 


Monobromomonoiodononamidine 


C 9 H 18 


Br 


I 





20 



In addition to the specified aromatic diamidines listed in Table l f other aromatic diamidines, 
aromatic monomidines and non-aromatic diamidines may also be utilized in accordance with the 
principles of the present invention. ... 

- Further in addition to the aromatic diguanidines, which, as noted above, are similar to the 
aromatic diamidines listed in Table I except for the substitution of the guanidine group for the amidine 
aroup in the drug and which, when trivial names have been assigned thereto will have trivial names 
similar to those shown in Table I other aromatic diguanidines, aromatic monoguan.dmes non-aromatic 
monoguanidines and non-aromatic diguanidines may also be utilized in accordance with the principles 
25 of the present invention. , , . _ . , 

Further, it has been found that the following compounds are also useful in the practice of the 

present Invention: 



30 



35 



DRUG 

3,8-Di(/77-amidinophenyldiazoamino)- 
5-ethy l-6-phenylphena nthridiniu m 
chloride dihydrochloride hydrate 
(aromatic diamidine) 



40 



45 



SPECIFIC FORMULA 




HN-N = 



8-(m-amidophenyldiazoamino)-3- 
50 amino-5-ethyl-6-phenylphenanth 
ridinium chloride 
(aromatic monoamidine) 



55 



60 




11 



DRUG 



1 ,4-di(p-amidinophenoxy) 
cyclohexane 
5 {aromatic diamidine) 



10 1,4-di(2-amidinovinyl) 
cyclohexane 

(nonaromatic diamidine) 



15 

The relative potency shown in Table 1 is expressed in relationship to dibromopropamidine, which 
has been discovered to be a highly potent fibrinolytic inhibitor. The numerical values are expressed as a 
reciprocal of the concentration of the drug producing the equivalent inhibition to the dibromoprop- 
20 amidine. Where no values for relative potency are listed such values have not been specifically deter- 
mined. 

The exact relative potency for the guanidines of the present invention has not yet been completely 
determined. However those skilled in the art may rapidly determine the relative potency for any 
particular guanidine selected. 
25 Referring now to the drawing, there are illustrated in Figures 1 through 5 thereof various well- 
known forms of intrauterine devices heretofore utilized. According to the principles of the present 
invention, many of the forms shown in Figures 1 through 5, as well as any other geometrical configura- 
tions of intrauterine devices, may be utilized in the practice of the present invention. Thus, the 
illustration of the known intrauterine devices illustrated in Figures 1 through 5 herein is not limiting to 
30 the principles of the present invention. 

In the intrauterine devices shown in Figures 1 through 5 r as well as in other configurations, the 
lUDs are generally comprised of a body member 8 of a polymer matrix having a relatively thick' 
structural portion 1 0 and may or may not, as desired, be provided with one or more comparatively thin 
leaves 12. According to the principles of the present Invention, in one embodiment thereof, the drug, 
35 which as noted above, may be one or more of ghe guanidines, or one or more guanidines mixed with 
one or more of the amidines, is mixed with the polymer matrix of the body member 8 in a predeter- 
mined ratio, depending upon the desired concentration of the drug within the uterus. The polymer of 
the body member 8 may be, for example: 
1 . low density polyethylene, or, 
AO 2. polyethyl vinyl acetate. 

The ratio may be, for example, on the order of 10% to 50% by weight of the body member 8, 
depending upon the potency of the drug and the particular polymer matrix of the body member 8. 
Additionally, the shape, charge, and other characteristics of the drug molecule, such as its hydro- 
phobicity, as well as similar characteristics of the polymer matrix, may be varied as desired to select the 
45 particular release rate of the drug from the body member 8 when placed within the uterus. 

In another embodiment of the present invention, the drug may be provided as a biodegradable 
polymer or copolymer and mixed in the supporting polymer matrix of the body member 8 with selection 
of characteristics as above defined. 

In another embodiment of the present invention, the drug is provided in a biodegradable polymer 
so or copolymer form and it is covalently bonded to the polymer matrix of the body member 8 either or 
both within the body member 8 or on the surface thereof. 

In any of the embodiments described above, there may also be provided, in another embodiment 
of the present invention, a biodegradable cross-linked polymer or copolymer coating of the drug bonded 
covalently to the surface of the polymer matrix of the body member 8 in order to provide a soft hydrogei 
55 coating thereof. Such a coating is likely to be particularly effective in aiding retention of the intrauterine 
device in the uterus during the time period soon after insertion thereof. The coating may be provided for 
some or all of the surface of the body member 8. 

In another embodiment of the present invention, the drug is provided in a non-biodegradable 
monomer, dimer, or oligomer or a cross-linked polymer on the outer surface of the polymer matrix of the 
go body member 8. This coating may be provided by covalent or other chemical bonding between drug 
• molecules and the surface of the body member polymer matrix. Since the bleeding of the endometrium 
is at the interface between the endometrium and the intrauterine device, the solid phase enzyme 
inhibition provided by the drug at the point of contact between the endometrium and the intrauterine 
device can reduce the bleeding associated with utilizing an intrauterine device. In addition, the 
55 predetermined release of drug from the body member 8 will occur. 
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SPECIFIC FORMULA 
HNv .NH 

H.N NM 2 



hn h r\ s m 

C-HC=HC-/ V-CH=CH=(T 
H 2 N X ' ^NH, 
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Further, since copper release has also been proven anti-conceptive in lUDs, some of the surface of 
the body member 8 may be provided with a coating of metallic copper such as wire, plating or the like. 
However, of course, such coating of metallic copper should not completely cover the body member 8 
since that would prevent drug release. 
s it has been found that the drugs according to the present invention may provide an anti- 

conceptive effect. It is believed that this effect, which should enhance the anti-conceptive effect of the 
intrauterine device itself, is due to the activity of the drug and its action on the very early embryo and 
possibly on the sperm. 

Further, it is believed yet an additional unexpected and surprising result may be obtained due to 

10 the anti-proteolytic action of the drug. This effect is a reduction in the pain and/or cramps and expulsion 
heretofore associated with utilization of intrauterine devices including medicated lUDs. 

The range of concentrations necessary to provide the desired effects mentioned above depend, of 
course, upon the particular drug or combinations selected. For example, for dibromopropamidine 
introduced into the uterine cavity and endomatrial tissue water, and with an endometrial water turnover 

15 rate of 200 milliliters per day and with complete distribution of the drug in the endometrial water 
turned over, an intrauterine release rate of 50 to 200 jug per day would be expected to produce a 
concentration of dibromopropamidine in the range of 0.5 to 2.0 x 1b 6 moles per litre in endometrial water. 
Since, in general, there will be less than complete distribution of the drug Into the endometrial water 
turned over each day, the concentration of the drug in the uterine cavity could reach much higher 

20 levels; for example, on the order of 1 0" 6 to 1 0" 4 moles per litre. This concentration range is sufficient to 
provide both the anti-fibrinolytic effects, as well as the anti-conceptive or anti-fertility effects desired, 
and also, it is believed, the reduction in pain, cramps and expulsion. With the above release rate 
(50 — 200 fig per day), the known sizes of intrauterine devices currently available, and the amount of 
drug which can be incorporated into such devices, an effective life span of, for example, one to three 

25 years can be provided for such medicated devices. 

At least one aromatic guanidine, NPGB as identified above, has an anti-fibrinolytic effect on the 
order of 1 00 times greater than that of dibromopropamidine (on a molar concentration basis). As little 
as 0.5 ug to 2.0 fig per day release of NPGB from a medicated IUD according to the principles of the 
present invention may be satisfactorily effective. Thus, the estimated range of daily release of the drug 

30 according to the present invention from a medicated IUD may be as low as, for example, 0.5 /xg to as 
high as 200 pg, depending upon the particular constituents selected for Inclusion in the drug. The 
useful life span of a device releasing, for example, 0.5 /xg per day may greatly exceed three years. 

Those skilled in the art, of course, can readily determin the appropriate release rate desired for any 
drug or combination thereof which may be utilized according the present invention and, in accordance 

35 with known principles, establish the desired release rate thereof to achieve effectiveness. 

In those embodiments of the present invention wherein a drug is provided as a coating on the 
surface of the IUD, the body member of the IUD may also incorporate a drug according to the principles 
of the present invention mixed therewith or the drug may be provided only in the coating. In those 
embodiments wherein a drug is provided as a coating on the surface of the IUD and a drug is also 

40 incorporated in the body member, the drug of the coating may be the same as the drug in the body 
member or they may be different drugs. 

Medicated intra-uterine devices wherein the medicament is a guanidine or amidme are described 
and claimed in my copending Eurpean Patent Application No. 80 300 257 (EP— A— 24779). 



45 Claims 



1. A medicated intrauterine device of the type insertable in the uterus said device having a 
controlled rate of release of said medicament and comprising a body member at least a portion of 
which comprises a polymer matrix incorporating said medicament characterized in that the 

so medicament is a drug comprising an amidine and/or a guanidine or an ester of salt thereof which is 
capable of exhibiting an anti-proteolytic, an anti-fibrinolytic and anti-conceptive effect when released at 
said controlled rate. . _ n ^ 

2. The device defined in Claim 1 wherein the controlled rate is 50 to 200 jug per day. 

3. The device in Claim 1 wherein said drug comprises: 
55 (a) an amidine; 

(b) a mixture of an amidine and a guanidine; 

(c) a mixture of more than one amidine and a guanidine; 

(d) a mixture of an amidine and more than one guanidine; 

(e) a mixture of more than one amidine and more than one guanidine; 
so (f) a guanidine; and 

(g) a mixture of more than one guanidine. 

4. The device defined .in any of claims 1 to 3 in which the amidine is an aromatic monoamidine, 
aromatic diamidine or an non-aromatic diamidine. 

5. The device defined in any of claims 1 to 3 wherein: 

65 said drug is selected from the class consisting of aromatic diamidines of the group 
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HNl 



(meta) 



H 2 N 




R 2 R 3 



(meta) 



(para) 




NH 



NH, 



(para) 



in which each amidine group 



10 



NH 



\ 



NH 2 



1S 



may be substituted in either a meta or para position with respect to R r 
R, is selected from the group consisting of C X H V ; and 

R 2 and R 3 are selected from the group consisting of hydrogen, chlorine, bromine, iodine, hydroxyl 
group and alkyl groups; and 



20 




represents the benzene ring. 
25 6. The device defined in any one of Claims 1 to 3 wherein: 
said drug is selected from the class consisting of: 

3 f 8-Di(/r7-amidinophenyldiazoamino)-5-ethyl-6-phenylphenanthridinium chloride dihydrochloride 
hydrate 8-m(m-Amiophenyldiazoamino)-3-amino-5-ethyl-6-phenylphenanthridinium chloride, 
1 ,4-di(p-amidinophenoxy) cyclohexane, and 
30 1 ,4~di(2-amidinovinyl)cyc!ohexane. 

7. The device defined in any of claims 1 to 3 wherein: 

said guanidine of said at least one drug is selected from the class consisting of: 

(a) aromatic monoguanidines; 

(b) aromatic diguanidines; 

35 (c) non-aromatic monoguanidines; and 

(d) non-aromatic diguanidines. 

8. The device defined in any one of Claims 1'to 3 wherein: 

at least one drug is selected from aromatic monoguanidines of the group: 



40 ^NH 

NH 2 



R -®- NH "' 



45 wherein R is 

(a) a carbon chain free of other elements; 

(b) a carbon chain with at least one other element; 

(c) an aromatic group free of additional carbon atoms, carbon chains and other elements; 

(d) an aromatic group with at least one addition selected from the class consisting of carbon 
so atoms, carbon chains and other elements; 

(e) a cyclic non-aromatic group free of additional carbon atoms, carbon chains and other 
elements; 

(f) a cyclic non-aromatic group with at least one addition selected from the class consisting 
of carbon atoms, carbon chains, and other elements; and 

55 (g) a combination of at least two of (a), (b), (c), (d), (e) and (f); and 

wherein: 



60 



65 




represents the benzene ring and/or at least one drug is selected from the class of aromatic 
diguanidines of the group; 
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and wherein each guanidine group 
fO NH 

(_NH— / ) 

is in one of a meta or para position with respect to R v and in which: 

(a) a hydrocarbon chain free of ether and ester bonds to the benzene ring; and 

(b) a hydrocarbon chain having at least one bond selected from the class of ether bonds and 
20 ester bonds to the benzene ring; 

R 2 and R 3 are 

hydrogen, chlorine, bromine, iodine, hydroxyl group and alkyl group; and 

25 

represents the benzene ring, and/or at least one drug is selected from the class of non-aromatic mono- 
guanidines of the group: 

NH 

/ 
R — NH — C 

35 ^NH, 

wherein R is 

(a) a carbon chain free of other elements; 

(b) a carbon chain with at least one other element; 

40 (c) a cyclic non-aromatic group free of additional carbon atoms, carbon chains and other 
elements' 

(d) a cyclic non-aromatic group with at least one addition selected from the class consisting of 
carbon atoms, carbon chains and other elements; 

(e) a combination of at least two of (a), (b), (c), and (d); and/or 
45 at least one drug is a non-aromatic diguanidine of the group: 

HN NH 

X X 

C— NH— R— NH— C 
50 H.N^ NH 2 

wherein R is 

(a) a carbon chain free of other elements; 
55 (b) a carbon chain with at least one other element; 

(c) a cyclic non-aromatic group free of additional carbon atoms, carbon chains and other 
elements* 

(d) a cyclic non-aromatic group with at least one addition selected from the class consisting of 
carbon atoms, carbon chains and other elements; 

& (e) a combination of at least two of (a), (b) ( (c), and (d); and/or 
at least one drug is 

NH 

65. U_ J NHg 



\ / 
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ethyl-p-guanidinobenzoate. 



NH 2 



p-nitrophenyl-p'-guanidinobenzoate (commonly named NPGB), 



NH 



H 2 N^ N ' V f X NH 2 

15 

p-guanidinophenyl-p'-guanidinobenzoate, 

Br Br 

HUNT > ' " * " > 1 \ 



NH 2 



25 

1,3-bis(2-bromo-4-guanidinophenoxy)propane, 



NH 



30 



o-~< 

NH n 



guanidinocyclohexane, and/or 

— NH — CH =2 CH-< V— CH = CH — NH — Ci 



H ^ ' ^NH, 

40 * 

1,4-di(2-guanidinovinyl)cyclohexane. 

9. The device defined in any one of the preceding claims wherein: 

said body member further comprises a structural portion having a second predetermined 
thickness less than said first determined thickness and extending between preselected sections of said 
45 structural portion. 

10. The device defined in any one of the preceding claims wherein: 

said body member comprises a polymer matrix having a predetermined geometrical configuration 
and said at least one drug is mixed in said polymer matrix. 

1 L.The device defined in any one of claims 1 to 9 wherein: 
so said body member comprises a polymer matrix having a predetermined geometrical configur- 
ation and said at least one drug is in at least one of a biodegradable polymer and copolymer form and is 
mixed with said polymer matrix. 

12. The device defined in any one of claims 1 to 9 wherein: 

Said body member comprises a polymer matrix having a predetermined geometrical configuration 
55 and said at least one drug is in one of a biodegradable polymer and copolymer form and is chemically 
bonded to said polymer matrix. 

13. The device defined in Claim 12 wherein: 

said chemical bonding is on at least some of the surface of said polymer matrix and is covalent 
. bonding. 

60 14. The device defined in any one of claims 1 to 13 and further comprising: 

a coating on the surface of said body member comprising one of biodegradable cross-linked 
polymer and copolymer form of a drug selected from the same group as said at least one drug, and hard 
coating covalently bonded to at least some of the surface of said polymer matrix. 
15. The device defined in any one of claims 1 to 13 and further comprising: 
65 A coating on a first portion of said external surface of said body member comprising one of a 
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biodegradable cross-linked polymer and biodegradable cross-linked copolymer form of a second drug, 
and said second drug comprising at least a guanidine, and said second drug being covalently bonded to 
said surface of said polymer matrix. 

16. The device defined in any one of the preceding claims and further comprising: 

a coating on at least some of the surface of said polymer matrix, and said coating comprising one 
of a non-biodegradable monomer, dimer, oligomer, and cross-linked polymer form of a drug selected- 
from the same group as said at least one drug. 

17. The device defined in any one of the preceding claims and further comprising: 
a coating of copper on a portion of the external surface of said body member. 

18. The device defined in any one of claims 1 to 17 wherein said at least one drug comprises a 
soft hydrogel coating on a first portion of said external surface of said body member, and said at least 
one drug is in the form of one of a biodegradable cross-linked polymer and biodegradable copolymer 
covalently bonded to said body member. 



is Revendications 

1. Dispositif intra-ute>in medicaments du type pouvant etre insere dans I'uterus, ledit dispositif 
ayant una vltesse reglee de liberation dudit medicament et comportant un corps dont une partie au 
moins comprend une matrice de polymere renfermant ledit medicament, caracterise en ce que le 

20 medicament est une substance medicinale comprenant une amidine et/ou une guanidine ou un ester ou 
un sel correspondent qui est capable de produire un effet anti-proteolytique, un effet antifibnnolytique 
et un effet contraceptif lorsqu'il est l!be>e d ladite vitesse reglee. 

2. Dispositif suivant la revendication 1 , pour lequel la vitesse reglee est de 50 a 200 ^g par jour. 

3. Dispositif suivant la revendication 1, dans lequel iadite substance medicinale comprend: 
25 (a) une amidine; 

(b) un melange d'une amidine et d'une guanidine; 

(c) un melange de plus d'une amidine et d'une guanidine; 

(d) un m§lange d'une amidine et de pius d'une guanidine; 

(e) un melange de plus d'une amidine et de plus d'une guanidine; 
3a (f) une guanidine; et 

(g) un melange de plus d'une guanidine. 

4. Dispositif suivant Tune quelconque des revendications 1 a" 3, dans lequel I amidine est une 
monoamidine aromatique, une diamidine aromatique ou une diamidine non aromatique. 

5 Dispositif suivant Tune quelconque des revendications 1 a 3 dans lequel: 
36 ladite substance medicinale est choisie dans la ciasse comprenant des diamidines aromatiques du 
groupe 



, . v (meta) s.KH 

-V TV 

(para)\2=7 VZU (para) 



dans lequel chaque groupe amidino 

46 

NH 

50 ^NH, 

peut etre substitue dans une position meta ou para par rapport a 
est choisi dans le groupe forme de C X H Y ; et 
R 2 et R 3 sont choisis dans le groupe comprenant I'hydrogdne, le chlore, le brome, I'iode, le groupe 
55 hydroxyle et des groupes alkyle; et 




60 

represente le noyau benz6nique. 

6. Dispositif suivant I'une quelconque des revendications 1 3 3 dans lequel: 
ladite substance medicinale est choisie dans la ciasse comprenant: 
le dichlorhydrate de chlorure de 3,8-di(m-amidinoph6nyldiazoamino)-5-6thyl-6-phenyl 
ss phenanthridinium hydrate. 
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le chlorure de S^m-amidlophenyldlazoamlnol-S-amino-B-^thyl-e-ph^nylphenanthridinium, 
le 1,4-di(p-amidinoph6noxy)cyclohexane, et 
le 1,4Htf(2-amidinovlnyl)cyclohexane. 

7. Dispositif suivant Tune quelconque des revendications 1 3 3, dans lequel: 

5 ladite guanidine de ladite substance medicinale dont au moins une est presente, est choisie dans 

la classe comprenant: 

(a) des monoguanidines aromatiques; 

(b) des diguanidines aromatiques; 

(c) des monoguanidines non aromatiques; et 
to (d) des diguanidines non aromatiques. 

8. Dispositif suivant Tune quelconque des revendications 12 3, dans lequel 

au moins une substance medicinale est choisie entre des monoguanidines aromatiques de 
formule: 



is _ ^NH 

NHr, 



20 

dans laquelle R represente 

(a) une chaTne carbon£e d£pourvue d'autres elements; 

(b) une chaTne carbonee avec au moins un autre element; 

(c) un groupe aromatique d6pourvu d'atomes additionnels de carbone, de chaTnes carbonees et 
25 d'autres Elements; 

(d) un groupe aromatique pr£sentant au moins une addition choisie dans la classe comprenant 
des atomes de carbone, des chaTnes carbonees et d'autres elements; 

(e) un groupe cyclique non aromatique d£pourvu d'atomes additionnels de carbone, de chaTnes 
carbonees et d'autres elements; 

30 (f) un groupe cyclique non aromatique presentant au moins une addition choisie dans la classe 
comprenant des atomes de carbone, des chaTnes carbonees et d'autres elements et 

(g) une association d'au moins deux des options (a), (b), (c), <d), (e) et (f); et 
dans lequel: 

35 

represente le noyau benzenique; 

et/ou au moins une substance medicinale est choisie dans la classe des diguanidines aromatiques du 
40 groupe: 

(meta) ^NH 





45 

(para)V^l/ ( pa ra) 
et dans lequel chaque groupe guanidino 

so 

NH 

( — NH — ) 

55 ^NH, 

occupe une position meta ou para par rapport a R v et dans lequel: 
R t represente 

(a) une chaTne hydrocarbonee depourvue de liaisons ether et ester avec le noyau benzenique; 

eo et 

(b) une chaTne hydrocarbonee ayant au moins une liaison choisie dans ia classe des liaisons 
ether et des liaisons ester avec le noyau benzenique; 

R 2 et R 3 sont 

de I'hydrogene, du chlore, du brome, de I'iode, un groupe hydroxyle et un groupe alkyle; et 

65 
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5 represente le noyau benzenique; 

et/ou moins une substance medicinale choisie dans la classe des monoguanidines non aromatiques du 
groupe: 

NH 

\ 

NH 2 

t5 dans lequel R represente 

(a) une chaTne carbonee d^pourvue d'autres elements; 

(b) une chaTne carbon6e avec au moins un autre 6l6ment; 

(c) un groupe cyclique non aromatique d6pourvu d'atomes additionels de carbone, de chaTnes 
carbonees et d'autres elements; 

20 W) un groupe cyclique non aromatique presentant au moins une addition choisie dans la classe 
comprenant des atomes de carbone, des chaTnes carbonees et d'autres elements; 
(e) une association d'au moins deux des options (a), (b), (c), et (d); et/ou 
au moins une substance medicinale est une diguanidine non aromatique du groupe: 

25 HN NH 

C— NH— R— NH— C 
hCn ^ NH 2 

30 

dans lequel R represente 

(a) une chaTne carbonee depourvue d'autres Elements; 

(b) une chaTne carbonee avec au moins un autre element; 

(c) un groupe cyclique non aromatique depourvu d'atomes additionnels de carbone, de chaTn9s 
35 carbonees et d'autres elements; 

(d) un groupe cyclique non aromatique presentant au moins une addition choisie dans la classe 
comprenant des atomes de carbone, des chaTnes carbonees et d'autres elements; 

(e) une association d'au moins deux des options (a), (b), (c), et (d); et/ou 
au moins une substance medicinale represente: 

40 

NH 



CH 3 CH 2"°- C— (O/ NH ~ ( 



45 

p-guanidinobenzoate d'6thyle, 



'NH 2 



r-\ur»- c l^ "" \nh 



p'-guanidinobenzoate de p-nitroph6nyle (commun^ment appele NPGB) 

65 

J O r—v >* NH 



H 7 N X N ' V ' NH 

60 1 c 

p'-guanidinobenzate de p-guanidinophenyle, 

65 
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Br Br 



- NH — /QY- 0 - CH 2 CH 2 CH 2 - 0 -/Q\- NH - 

5 "2 N V ' X — 7 NH 2 

1,3-bis(2-bromo-4-guanidinophenoxy)propane, 

Q-NH- 



to / v v^NH 



15 guanidinocyclhexane, et/ou 



HN % H\ X H 

"^C-NH-CH = CH-< \— CH = CH-NH-C 
H 2 N^ \ N H 2 



1,4-di(2-guanidinovinyI)cyciohexane. 

9. Dispositif suivant Tune quelconque des revendications pr6c6dentes, dans lequel: 

26 ledit corps comprend en outre une partie structural ayant une premiere epaisseur predeter- 
minee et une partie en feuille ayant une seconde epaisseur predeterminee inferieure a la premiere 
epaisseur predeterminee et s'etendant entre des portions prealablement choisies de ladite partie 
structurale. 

10. Dispositif suivant Tune quelconque des revendications precedentes, dans lequel: 

30 ledit corps comprend une matrice en polymere ayant une configuration geometrique predeter- 
minee et ladite substance medicinale dont au moins une est presente est incorponSe a ladite matrice de 
polymere. 

11. Dispositif suivant Tune quelconque des revendications 1 a 9, dans lequel 

ledit corps comprend une matrice en polymere a configuration geometrique predeterminee et 
35 ladite substance medicinale, dont au moins une est presente, se trouve sous au moins Tune des formes 
d'un polymere et d'un copolymere biodegradables et est en melange avec ladite matrice de polymere. 

12. Dispositif suivant Tune quelconque des revendications 1 a 9, dans lequel: 

ledit corps comprend une matrice en polymdre a configuration geometrique predeterminee et 
ladite substance medicinale dont au moins une est presente est sous Tune des formes d'un polymere et 
40 d'un copolymere biodegradables et est chimiquement liee a. ladite matrice en polymere. 

13. Dispositif suivant la revendication 12, dans lequel: 

ladite liaison chimique s'effectue sur au moins une partie de la surface de ladite matrice en 
polymdre et est une liaison de covalence. 

14. Dispositif suivant Tune quelconque des revendications 1 a 13, et comprenant en outre: 
45 un revetement a la surface dudit corps comprenant Tune des formes de polymere et de 

copolymere reticules biodegradables d'une substance medicinale choisie dans le meme groupe que 
ladite substance medicinale dont au moins une est presente, et un rev§tement dur en liaison de 
covalence avec au moins une partie de la surface de ladite matrice en polymere. 

15. Dispositif suivant Tune quelconque des revendications 1 a 13 et comprenant en outre: 
so un revdtement sur une premiere partie de ladite surface externe dudit corps, comprenant Tune des 

formes de polymere reticule biodegradable et de copolymere reticule biodegradable d'une seconde 
substance medicinale, et ladite seconde substance medicinale comprend au moins une guanidine et 
etant en liaison de covalence avec ladite surface de ladite matrice en polymere. 

16. Dispositif suivant Tune quelconque des revendications precedentes et comprenant en outre: 
55 un revetement sur au moins une partie de la surface de ladite matrice en polymere et ledite 

revetement comprenant Tune des formes de monomere, de dimere d'oligomSre et de polymere reticule 
non biodegradables d'une susbtance medicinale choisie dans le meme groupe que ladite substance 
medicinale dont au moins une est presente. 

17. Dispositif suivant Tune quelconque des revendications precedentes, comprenant en outre: 
60 un revetement de cuivre sur une partie de la surface externa dudit corps. 

18. Dispositif suivant I'une quelconque des revendications 1 £ 17, dans lequel ladite substance 
medicinale dont au moins une est presente comprend un revetement d'hydrogel mou sur une premiere 
partie de ladite surface exteme dudit corps et la substance medicinale dont au moins une est presente 
est sous la forme d'un polymere reticule biodegradable ou d'un copolymere biodegradable en liaison de 

65 covalence avec ledit corps. 
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Patentanspruche 

1. Eine ein Medlkament aufweisende Intra-uterine Vorrichtung vom in den Uterus einsetzbaren 
Typ, welche Vorrichtung eine kontrollierte Geschwindigkeit der Freisetzung des Medikaments aufweist 
und die einen Grundkorper umfafct, der zumindest teilweise eine Polymermatrix enthait, in die das Me- 
dikament einverleibt ist r dadurch gekennzeichnet, dalS das Medikament ein Arzneimittel 1st, das ein 
Amid und/oder ein Guanidin oder ein Ester oder ein Salz desselben umfa&t, das in der Lage ist, eine 
antiproteolytische, antifibrinoiytische und antikonzeptive Wirkung zu zeigen, wenn es mit der kontrol- 
lierten Geschwindigkeit freigesetzt wird. 

2. Vorrichtung nach Anspruch t, wobei die kontroilierte Geschwindigkeit 50 bis 200 /xg pro Tag 
betrSgt 

3. Vorrichtung nach Anspruch 1, wobei das Arzneimittel 

(a) ein Amidin; 

(b) ein Gemisch aus einem Amidin und einem Guanidin; 

(c) ein Gemisch aus mehr als einem Amidin und einem Guanidin; 

(d) ein Gemisch aus einem Amidin und mehr als einem Guanidin; 

(e) ein Gemisch aus mehr als einem Guanidin und mehr als einem Amidin; 

(f) ein Guanidin; und 

(g) ein Gemisch aus mehr als einem Guanidin umfafit. 

4. Vorrichtung nach einem der Anspriiche 1 bis 3, bei der das Amidin ein aromatisches Monoami- 
din, aromatisches Diamidin oder ein nichtaromatisches Diamidin ist. 

5. Vorrichtung nach einem der Anspruche 1 bis 3, bei der das Arzneimittel ausgewahlt wird aus 
einer Klasse, die aus aromatischen Diaminen der Gruppe 



25 



30 




besteht, wobei jede Amidingruppe 

NH 



35 




NH 2 

40 entweder in einer Meta- oder in einer Para- position gegenuber R, substituiert sein kann, wobei 
R, aus einer Gruppe ausgewahlt wird, die aus C x H y besteht; und 

R 2 und R 3 aus einer Gruppe ausgewahlt werden, die aus Wasserstoff, Chlor, Brom, Jod r einer 
Hydroxylgruppe und Alkylgruppen besteht; und 



45 




einen Benzol ring darstellt. 

so 6. Vorrichtung nach einem der Anspruche 1 bis 3, bei der das Arzneimittel aus einer Klasse ausge- 

wahlt wird, die besteht aus 

3 r 8-De(/n-amidinophenyldiazoamino)-5-ethyl-6-phenylphenanthridinium-chlorid-Dihydrochlorid- 
Hydrat 8-m(m-Aminophenyldiazoamino)-3-amino-5-ethyl-6-phenylphenanthridinium-chlorid f 
1 ,4-Di(p-amidinophenoxy)-cyclohexan, und 
55 1 ,4-Di(2-amidinovinyl)-cyclohexan. 

7. Vorrichtung nach einem der Anspruche 1 bis 3, bei der das Guanidin des wenigstens einen 
Arzneimittels aus einer Klasse. ausgewahlt wird, die besteht aus 

(a) aromatischen Monoguanidinen; 

(b) aromatischen Diguanidinen; 

60 (c) nichtaromatischen Monoguanidinen; und 
(d) nichtaromatischen Diguanidinen. 

8. Vorrichtung nach einem der Anspruche 1 bis 3, bei der wenigstens eine der Arzneimittel aus- 
gewahlt wird aus aromatischen Monoguanidinen der Gruppe 
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5.NH 



< 



NH 2 



worin R 

(a) eine Kette von Kohlenstoffatomen ohne andere Elemente; 

(b) eine Kohlenstoffatomkette mit wenigstens einem weiteren Element; 

(c) eine aromatische Gruppe, die keine zusatzlichen Kohlenstoffatome, Kohlenstoffketten und 
w andere Elemente aufweist; 

(d) eine aromatische Gruppe mit wenigstens einem Substituenten, der aus einer Klasse ausge- 
wahit wird, die aus Kohlenstoffatomen, Kohlenstoffketten und anderen Elementen besteht; 

(e) eine zyklische nichtaromatische Gruppe, die keine weiteren Kohlenstoffatome, Kohlenstoff- 
ketten und andere Eiemente aufweist; 

15 (f) eine zyklische nichtaromatische Gruppe mit wenigstens einem Substituenten, der aus einer 
Klasse ausgewahit wird, die aus Kohlenstoffatomen, Kohlenstoffketten und anderen Elementen be- 
steht; sowie 

(g) eine Kombination von wenigstens zwei R aus (a), (b), (c), (d), (e) und (f) ist; und 

worin 

20 




25 einen Benzolring darstellt und/oder wenigstens ein Arzneimittel aus einer Klasse ausgewahit wird r die 
aus aromatischen Diguanidinen der Gruppe 

, 4 , (meta) ^NH 

HM^ (meta) R 2 * 

(para)\^l/ XTL] (para) 

35 

besteht, worin jede Guanidingruppe 

NH 

40 ( — NH — of ) 

NH 2 

einer Meta- oder Paraposition zu R, 
steht, und in der 

46 Ri 

(a) eine Kohlenwasserstoffkette ohne Ather- und Esterbindungen an den Benzolring; und 

(b) eine Kohlenwasserstoffkette mit wenigstens einer Bindung an de Benzolring, die aus einer 
Klasse ausgewahit wird, die aus Atherbindungen und Esterbindungen besteht, ist; wobei 

R 2 und R 3 

50 Wasserstoff, Chlor, Brom, Jod, eine Hydroxylgruppe und eine Alkylgruppe sind; und 




55 

einen Benzolring darstellt; und/oder wenigstens ein Arzneimittel ausgewahit wird aus einer Klasse von 
nichtaromatischen Monoguanidenen der Gruppe: 

NH 

R— NH— C 

\ 

NH 2 

65 worin R 
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(a) eine Kohlenstoffkette ohne weitere Elemente; 

(b) eine Kohlenstoffkette mit wenigstens einem weiteren Element; 

(c) eine zyklische nlchtaromatische Gruppe ohne zusatzliche Kohlenstoffatome, Kohlenstoff- 
ketten und andere Elemente; 

5 (d) eine zyklische nichtaromatische Gruppe mit wenigstens einem Substituenten, der aus einer 

Klasse ausgewahlt wird, die aus Kohlenstoffatomen, Kohlenstoffketten und anderen Elementen be- 
steht; und 

(e) eine Kombination von wenigstens zwei R aus (a), (b), (c) und (d) ist; und/oder wenigstens em 
Arzneimittel ein nichtaromatlsches Diguanldin der Gruppe 

W HN NH 

X X 
C— NH— R— NH— C 

,5 HaN^ NH 2 

ist, worin R 

(a) eine Kohlenstoffkette ohne weitere Elemente; 

(b) eine Kohlenstoffkette mit wenigstens einem weiteren Element; 

20 (c) eine zyklische nichtaromatische Gruppe ohne weitere Kohlenstoffatome, Kohlenstoffketten 

und andere Elemente; 

(d) eine zyklishe nichtaromatische Gruppe mit wenigstens einem Substituenten, der aus einer 
Klasse ausgewahlt wird, die aus Kohlenstoffatomen, Kohlenstoffketten und anderen Elementen be- 
steht; und 

25 (e) eine Kombination von wenigstens zwei R aus (a), (b), (c) und (d) ist; und/oder wenigstens ein 
Arzneimittel 

CH 3 CH 2 - O - C — (Q)~ NH-C^ 
30 ^ " ' ' NH 2 

Ethyl-p-guanidinobenzoat, 
as n — ,.NH 



V-®-o-\-®-."-<^ 



40 

p-Nitrophenyl-p'-guanidinobenzoat, (bekannt als NPGB), 



H 2 N X ^ f > ' NH 2 



p-Guanidinophenyl-p'-guanidinobenzoat; 

so 

Br Br 

^C-NH^QV-0-CH 2 CH 2 CH 2 -0 — (Q) - NH-C 
66 N f ^ ^ ^ > ' X NH 2 

1,3-BIs<2-bromo-4-guanldInophenoxy)propan, 



so / V >^NH 



\ 

55 Guanidinocyclohexan, und/oder 



NH 2 
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HN 



S 



,NH 



£_NH-CH 



CH- 



CH = CH-NH-C, 



5 





1 ,4-Di(2-guanidinovinyi)cyclohexan ist. 

9. Vorrichtung nach einem der vorstehenden Anspruche, bei der der Grundkorper einen struk- 
turellen Abschnitt aufweist, der eine erste vorgegebene Dicke sowie einen folienformigen Abschnitt mit 

io einer zweiten vorgegebenen Dicke aufweist, die geringer ist als die erste vorgegebene Dicke, welcher 
folienfdrmlge Abschnitt sich zwischen vorgegebenen Bereichen des struktureilen Abschnitts erstreckt. 

1 0. Vorrichtung nach einem der vorstehenden Anspruche, bei der der Grundkorper eine Polymer- 
matrix mit einer vorgegebenen geometrischen Konfiguration umfafct, wobei wenigstens ein Arznei- 
mittei in die Polymermatrix eingemischt ist. 

15 11. Vorrichtung nach einem der Anspruche 1 bis 9, bei der der Grundkorper eine Polymermatrix 
mit einer vorgegebenen geometrischen Konfiguration umfafct, wobei wenigstens ein Arzneimittel in 
wenigstens einer bioiogisch abbaubaren Polymer- und Copolymerform vorliegt und in die Polymer- 
matrix eingemischt ist. 

12. Vorrichtung nach einem der Anspruche 1 bis 9, wobei der Grundkorper eine Polymermatrix 
20 mit wenigstens einer vorgegebenen geometrischen Konfiguration umfaSt und das eine Arzneimittel in 

einer bioiogisch abbaubaren Polymer- und Copolymerform vorliegt und an die Polymermatrix chemisch 
gebunden ist. 

13. Vorrichtung nach Anspruch 12, bei dme die chemische Bindung auf wenigstens einem Teil 
der Oberflache der Polymermatrix vorliegt und eine kovalente Bindung ist. 

25 14. Vorrichtung nach einem der Anspruche 1 bis 13, die auSerdem eine Beschichtung auf der 
Oberflache des Grundkorpers umfafit, die eine bioiogisch abbaubare vernetzte Polymer- und 
Copolymerform eines Arzneimittels umfafct, das aus der gieichen Gruppe wie das wenigstens eine 
Arzneimittel ausgewahlt ist, ferner eine harte Beschichtung, die wenigstens an einem Teil der Ober- 
flache der Polymermatrix kovalent gebunden ist. 

30 15. Vorrichtung nach einem der Anspruche 1 bis 13, die weiterhin eine Beschichtung auf einem 
ersten Abschnitt der aulSeren Oberflache des Grundkorpers umfaftt, die eine bioiogisch abbaubare 
vernetzte Polymer- und bioiogisch abbaubare vernetzte Copolymerform eines zweiten Arzneimittels 
umfafct wobei das zweite Arzneimittel wenigstens ein Guanidin umfafct und das zweite Arzneimittel 
kovalent an die Oberflache der Polymermatrix gebunden ist 

35 1 6. Vorrichtung nach einem der vorstehenden Anspruche, die ferner eine Beschichtung an we- 
nigstens einem Teil der Oberflache der Polymermatrix umfafct, wobei die Beschichtung eine bioiogisch 
nicht abbaubare Monomer-, Dimer-, Oligomer- und vernetzte Polymerform eines Arzneimittels umfaBt, 
das aus der gieichen Gruppe wie das wenigstens eine Arzneimittel ausgewahlt ist. 

17. Vorrichtung nach einem der vorstehenden Anspruche, die weiterhin eine Beschichtung aus 
40 Kupfer an einem Teil der a'ufceren Oberflache des Grundkorpers aufweist 

1 8. Vorrichtung nach einem der Anspruche 1 bis 17, wobei wenigstens das eine Arzneimittel eine 
weiche Hydrogeibeschichtung auf dem ersten Abschnitt der auSeren Oberflache des Grundkorpers 
umfafct, und wobei wenigstens ein Arzneimittel in Form eines bioiogisch abbaubaren vemetzten 
Polymeren und bioiogisch abbaubaren Copolymeren vorliegt, das kovalent mit dem Grundkorper ver- 

45 bunde ist 
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